In this paper, a new sufficient condition of the existence and uniqueness of the second order elliptic boundary value problem is given by using the basin of attraction. Some known existent results on the existence of solutions of the nonlinear elliptic equation are generalized.
Introduction
We will study the existence of solution for the second order elliptic equation 
Then there is a unique solution of the equation Pu
In this paper, we will give a new set of sufficient condition for the existence and uniqueness of the second order elliptic equation (.), to which Section  is devoted. In our main Theorem ., we replace Elcrat's condition () by the condition
and Theorem . is a corollary of our main theorems. Our proofs are different from the proofs given by Elcrat [] . In Section  some functional analytic preliminaries are stated and some inequalities are derived in Section , which are useful for the proofs of our main theorems.
Preliminaries
We denote by X, Y Banach spaces, D an open connected subset of X. The following theorems will be employed to prove our main theorems. 
In the setting of Theorem ., the basin of attraction of x  is the set
Theorem . [] Let f : X → Y be a local homeomorphism. Then f is a global homeomorphism of X onto Y if and only if γ x (t) is defined on R for all x ∈
A, namely, γ x (t) can also be extended to -∞.
Main theorems
Consider the second order elliptic boundary value problem
where f (x, u) is measurable in x for all u and has continuous partial derivatives in u for almost all x. We assume that is a bounded domain in R n with piecewise smooth boundary ∂G whose principal curvatures are bounded, and we assume that the function u has square summable second derivatives on the domain . http://www.boundaryvalueproblems.com/content/2014/1/190
We will first study the action of the differential operator L
on the class W  , ( ), which may be defined as the closure of functions in C  (¯ ) that vanish on ∂G, where a(x) is for the bounded measurable functions defined in .
With the above assumption L may be thought of as a linear operator mapping W 
where |D  u|  denotes the sum of the squares of the second derivatives.
Our goal is then to establish an inequality of the form
In order to obtain the desired results we will make use of the lowest eigenvalue λ for the Laplacian with homogeneous boundary conditions on , which is given by
where the infimum is taken over u in W 
then for any ε > , we can get
if -λ < m  < , and from (.), it follows that
The corollary is proved.
We express (.) in the form
and (.) is equivalent to the operator equation
For any u, φ ∈ W  , ( ), we have
Now, we will show our main theorems.
where
Then there is a unique solution of the equation
So we obtain
Consider the path-lifting problem for the mapping P:
It is clear that
Using the Gronwall inequality, we have
which, together with (.), implies ∃M > 
By Theorem ., now we need only show that γ u (t) can be extended to -∞.
So γ u (t) is Lipschitz continuous on (-b, ] and γ u (t) can be extended to -∞, that is to say, P is a diffeomorphism from W  , ( ) to L  ( ) and the theorem is proved. 
Corollary . Assume that f satisfies:
() inf ×R f u > -λ; () Uniformly in x, f u ≤ ω( u ),
